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Project Introduction

Computational fluid dynamics (CFD) simulations are routinely used by NASA to
optimize the design of propulsion systems. Current methods for CFD modeling
rely on general materials properties to determine fluid structure interactions.
This introduces uncertainty when modeling extreme conditions, where
materials degrade and properties may change as a consequence. This also
limits the use of CFD as a modeling tool to assist in material selection and
specification. CFDRC in partnership with Sandia National Laboratories proposes
to develop a computational materials model to simulate degradation of a
ceramic matrix composite material under the high temperature, high velocity
flow conditions of the propulsion environment. The objective is to provide a
computational tool to assist NASA in the selection and optimization of
propulsion system materials and to predict material degradation and failure
throughout the service life in extreme conditions. During Phase I the team will
demonstrate a mesoscale materials model based on peridynamics, a theory of
continuum mechanics that can describe fracture and defect progression at the
level of the microstructure. Peridynamics provides a theoretical framework to
dynamically simulate fracture and mechanical erosion at the mesoscale, where
properties such as tensile strength and toughness are affected by features of
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Organizations

Performing Work Role Type Location Organizational
Responsibility
CFD Research Lead Industr Huntsville, ) o
Corporation Organization Y Alabama Responsible Mission
Directorate:
.Glenn Research Supporting NASA Cleveland, SPace Technology Mission
Center(GRC) Organization Center Ohio Directorate (STMD)
) ) ) Lead Organization:
Sandia Na.tlonal Suppo.rtm.g R&D AIbuquergue, CFD Research Corporation
Laboratories(SNL) Organization Center New Mexico
Responsible Program:
Small Business Innovation
Primary U.S. Work Locations Research/Small Business Tech
Transfer
Alabama New Mexico
Ohio Project Management

Program Director:

Project Transitions Jason L Kessler
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